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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
organic EL element which has element 
reliability for element leakage inhibition or the 
like obtained when an insulating layer or a 
resistance layer is used as a hole injection layer, 
ther which prevents elevation of a drive 
that is a drawback, and which has high 
_- 2 reliability and in which the drive voltage is low. 
1SOLUTION: This organic EL element has at 
least one organic layer, including an organic 
luminous layer between a pair of electrodes 
composed of the hole injection electrode and an 
electron injection electrode, and this has a metal 
layer containing a metal layer, having a larger 
work function than that of the hole injection electrode between the hole injection 
electrode and the organic layer; and this is made to be the organic EL element of a 
constitution, having an insulation layer or resistance layer between the metal layer and 




the organic layer. 
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= v^fii/7 s y Ss v7i-jt,7 = y 

ft. vMJil/7^1, eXv7i-'J^7SyI, If 

[0077] ri ~r4 vmztizmmmmt lxi*. 



[0 07 8] R1 -R4 ta?n^)7;^-;HtLt 

i*. £ t^^scD 1 -oic^x -;us^^-r^ d 

-> fc<fctf2-) ? x - ;u;?;u>7-- ;uS. (1, 2-. 

fcJ:t>*2. 2-) v7xr;t,7^z;H, (1, 2. 
2-) hU^x-;U7;u^r-;u***<»*LL^3El<. I^B 

[0079] 5?s«iis*jastecfci/a8^#jg55#«*a 

[0 0 8 0] Rl ~R4 ZtLb 

7;u^— ;uSfc<J:LK7 U — o+vlo)^ 
S^iSSfccfc^7;K7--;uSizoL^rii±ERi ~r4 

[0 0 8 1 ] Rl -R4 <7)M&S<t£:&7 , J — D*:>S 

£ LTf*. MI^6- 1 8 cot ;uS£*f**4fc0> 

*<»*L<, ^ttlfllzli (o-. m-, p-) 7^S* 

[0082] z4x&«««a>2aj5Ji±A<ii«aswfiEL 
[0083] ri -r4 tmt^&^mr^m^. >pu< 
<. ^-;u h(4a)^-r4xrta^o ^/c. r. 

1 £R4 , R2 £r3 \**ti?hffi£t<j)Vfo&Ztti< 
[0084] Rl ~R8 (D 5 *>(D'J>U < 1 t 5 II 

ia±, efc y»*u < i*6fi]5Ji±*<^B»*yi:i*fi*s* 
m-ztzizmmmrnxfoZo < 

[0 0 8 5] R5 . r6 , r7 R8 I*. 

[0086] R5 , r6 . R 7 fc^^RS T?gt£;ft£7 

;u^;uS<h LTfi. m^St^i - 6 rot, l < , 
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( n . i ) t°;U® % (n, i, sec. tert) 

-^*^;US, (n. i. neo. tert) -^>^JU 

[0 0 8 7] R5 . r6 , R 7 V&Z*lZ>7 

-R« <0Wi'£tm$X*&Z> o *fc. R5 ^r6 > R 7 £ 

[0 0 8 8] *f§B^(cfc^T, K-/\>^Lt^^ 
[0 0 8 9] 

[lb i o] 




[0 0 9 0] 

[<bi i ] 




[0 0 9 1]. -JB<7)*r«fe*Wi£Klt6«^ 

[0 0 9 2] **l!f|lzj3l*T\ *«**»l=*5l+« K- 
/<>KD*«lt 0. 0 1- 20li%T?fcSCt^ 
$?£L<. $bl3»^L<(i, 0. 1-15ll%t* 

[0 0 9 3] *36Wlrfc^T. I* £< 

ottl*^^ 5~5 0 0nnK 

L < li, 10-30 OnmT'fe^o 
[0 0 9 4] *«^Ufcl^T, = JBUUlO>*«**B* 



fc L J. 1-8 5nm, »SL<li5-60n 

nu * t)lz#*L < 1*5- 5 0nmT*fc4o 
[0 0 9 5] *«0^lZfcl>T, W^L<I*. *««3tlB 

[0096] *^b^iz^int. mmnytmz. mm\~& 

1 x 1 0-4y^*;HJiTt\ StaS$0. 0 1- 
1 nm/»8 Stt5 ^tWtLl^ 
[0 0 9 7] *^B^|cfcLNT. »*L<I*. ^«fg*H 

[0 0 9 8] IE7Ltw2l1Hb*«Di:a^a 

So 

[0 0 9 9] ££>lz, S^I^b&4K-/Oh^ 

[0 10 0] ^«*3feJiA<. lEJLfffliltiib^ftfccfctfm 
^5±A«liMt±^b^!|4!i<7);g*«!iS*A/-C*L^a^. jE*L*m 
^t4lb^fe<t.m^;iAfi>i^tt^b^^(D;g^hb[i. -e-ti^P 

-H5MIC|± % mfitfcl?. 1/99-99/1, »*L 
<li. 10/90-90/10. £blr*?£L<l*, 20/80-80 
/20. 3t4,$?3; L < li. 40/60~60/40/><igl«x6o 
[0101] JEnffi&feit^tytS&Vn+ttXffi&tiLit 

fl.«naiinb*tt t i^a A«nattft $ . * « as» 
iE*Lffii£tt<b£ia<ta^ 

[0 10 2] IEKffi&i±it£ty&±lSni L ;±Am&VLit 
[0 10 3] *nW\zt$l*X* ^ffi^HI*. »*L< 
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4o Z.tlt>(Dm$;ffi^Z)Zttz£r>X, fr«SE3feJf 

£fi±£i*4c£ri<Bjfigizft4o 
[0 10 4] *^|:fcL^, iETLMiaJllz, »* L < 

«fflr*ct*<-e*4ftd*t lti*, fh7 

7 'J-;UK>v? (h'J7 'J -;i/v7 5 >ftl^ 

L h'J7iz;bv 7 5> : TPD) . ^f)S£jK7 = X 

8S*f*j -fsyv'-^i^, 7 = yi5$t^,tW 

v7V*-ilpii ^K'J^^-^x^^^^^lf 4d <htf 
"e£4 0 C;ftbC7)5*>. -7- h77'J-^>vy>^ 

>:TP0) % W0/98/30071»lzE»aFtLTt^4 h'J7'J 
-^7$>MI* (ATP) t <l-»*L<ttfflf* 
C A: 4. 

[0 105] h , J7'J-/l/7 5>JHt (ATP) <D»* 

[0106] 
[lb 12] 

6 



[0107] 

Iibi3] 




CH 3 CH3 



[0 10 8] 
[fc14] 




[0 10 9] *3£EKfcl>T\ «F*]BS63-29 
5695#$>«L «Ba¥2-191694^~<&8L 4*88^3-792 
»BB¥5-234681#^«. ttM¥5-2394554 
4>WL f*Bfl¥5-299174^tt«L WHV7- 126225*^ 
«L »BB¥7-126226*~tt« % *#P*W8- 1001 72-§§-4> 

EP0650955A I ft IcfeSS £ ftT I* 4 #fi*i «<b*«J 
t». IE?L;iAi!i&Ji. IETL;iA@fccfcI/iE?LfSi^lilcfiE 

[0 110] *^C:fc^T\ 2|Iia±<DC4x^(D^b^ 

[0 111] *j8WfZj3L^T. IE*Ltfi2IJlld\ flute^b^ 

ftl< 1 - 1 OnmfIK0)j»ISS^iffi-r4C tA<T**4fc- 
lE^UiAJll^ jj-MbTK-rl/ v-WU/></h$ < , Bj^ 

ib^ll»JttlZcfc4*fta*a>fiT*l»it-r«ZtA<-cS- 
4o 

[0 1 1 2] **Wfzfci^r. «^»iSBfc % »*L< 
X (8-^/ 'J>/7h) "7;ua —OA (Alq3) ft<>:<7)8- 
»{** t^v7^-^S«:, ^'JU>g«(*, tf'J 
fc***lf 4 C£ 4. 

[0113] ***fzfciN-c. a^mam*. itutsib^ 
ft £ 4 c 1 13 cfc o r 4 c <t *<t? $ 4 „ 
[0114] *«wfzfci^T. 4rtt&ftflL ZE^UiAfSj 

iS)ifc4lM*jEft;'tAlifccfcU , iE?L«iai)l. ftbtflc, 
m^;±A«jill^fc4L>fim^;iA®fc^^®^-*Sj^g(D 
»ti:«fcor»*t 43H*I*£ < lcBBS**t4 
ticoriifti^ 1 x 1 o-4/\ o x*;ui^tt*. ^^iis 
£0. 0 1 - 1 nm/»ajSfc-r4Ct3b<»*Ll* 0 #■ 
[*, 1x1 0-4A Q x*;HUT<DaBETT*. iSI^LT, » 
fi6£*l4 Z Ll* 0 1 x 1 0-4/^x^;UJUTC0M 

ETt?s a«Lr, ft«s»a-r4^ii=«fcoT. &is 

0)^35 ic^tttt ^ti^Ci $ |»iff 4 Z <h # 

4fr b . KtSttCD* «8EL*^ 7b<oJfelz ft & <u 

4: tic, *«EL**a>B«)*E*ttT*1±, ^-^X* 0 



(10) 



$#Fjfl2 002-1 75888 



[0115] *§&w\zt$^x % mmnntm* mibm 

ICI4, ^b^«DSAtLfc*7p- h$fi»llZ;gjt»Jf»LT\ 
oT* *a«*B* jEMRiSB. S^;$Atm 

[0116] *fi0^izfcLNT. me<?M&jif=tt3. 

[0117] z<d&o\z % m^-cDmm^^^m^. ie?l 
t^p^*r4*isE**r*Katafl>**«^aAiiiis 

B£, *«**»£«^aA««£<&Ml:: % ISff^zi: 
Wot, *aj6#Bl£***&*<fc<&Ar4C£/>< 

K«l»E*iST*ii-ftci:A<prl6lzft6 0 

*r*K*tt<D«««*aAllii8Jit»lt*C4:l=«fc-3 
**EL7 s -f X^L/-f /<*;Uj3«fet/#«EL*^a>J»S 

lb $ tL fc «EL t-V X ^ U -f / \° * ) u te cfc *$EL^t 

[oils] K»jjla>*a**-»AtiIiiSBi4, »*l< 
l*Klrt»fcLTtt»BB«4eVKlT, *y»*L<l4l 
-4eVCfcoT. »*L< IJL i . N a. K. Rb, C 
s F r rf^jglRSF*l6 1 HiU±C07 f ;U^ M^IBtc 

it, £/rl4. »*L<f*Mg, Ca^J;0'S r^blW 
«lU±0)7jU*iJ±H4«5E*. Sfc-14, »* 
L< 14 L a fccfctf C 1 flJa±C0 : 7>^ 

/-r K»5c*(ot^'rtL^a)^b*j$**-r4« :tibo 

k^T-i, ftKSHbU^OA/SHbv^v^A, &Hb 
*;UvOA, Bfb-fe'J^AAWSLlv, d;h£>£;g£L 
Tffll*£»£(D;g£ttl4<iE-efc£o *fc, Zttt>(D;g 
^^^l3f4S$^b'JT^A*<L i 20«Wr^ 50 mol% 

[0 i 1 9] ABI4. S6lc*2fiK»tLr 

Zn. Sn, V. Ru. S mfc cfc I n fr^MtR £ *l& 

iaua±0)5EJR*$*i-« o cco±i^cDm2/$^cD#^ 

fi!4. *?£L<I40. 2-40 mol%. cfcy»*L<l4 
1-2 0 mol%-C?&6 0 C<0#S*J!><'J>fcl*<!:B^;£A 

[0 12 0] Z<D£5\z % J[«fit?fc4Bi fi£^*|z, 

n*y&48^6atf*i*taiu±o)7cjR$, o. 2- 

4 0mol%#**i*-c* Wtt/<X$^fiEr4wt(Zcfc 



y, «*aA«a^6*«««ai=. 5»^«fc<, i^j 

[0 12 1] «.1fit» + l^ S2«»J, O. 2-4 0 
mol96^**i*4ctlzJ:y % $ £ I*. «««ttBfr€> 

[0122] ^ffitto^«m^;iAf|j^^$-ISit4ii^ 

1-14, «*a>*aa>«^»AaaiB«^ ^not^aA 
a. *ao«^aaa**-r**aEL«^i=ttL-c, h 
**** -etiiU±ojis¥SS?#4c<t*<r'*, Lj^i. w& 

TaA«at(Dttttittft»icfty % *o>tztb* 

&I=I4* JtttnXfl&*«ttiK^:(4R3tj:y. stam^a 

AMiita£»fiKr«feAoaaait(4. sit, a^a< 
l*>-t<, a«a?-aA«iisaa>^fietiS«T?ft4a) 

[0123] K«ffi(&aa«^»Aa«Ba>»fii*i4. 

1 x 1 0"2Q • cm- 1 x 1 o~8q . cmT?fc4C t 

+ &Ztlz£r>X. Sl^IE%^n^^14*Jtf#Loo, 
ffi^aAa^*»ifiWlci^±$#Sc<tA<Di^|z3S4o 
[o 1 2 4] * i i«»a)S$4b«5i4. ifi«, ^b^Stiiffl/$ 

(stoichiometric composition) "Cfo&rt^ C^t^ 
^fiffilt, ^^b^aaaA (non-stoichiomet 
ry) t^oTLNTtcfc^p ^ 2 HL&omtlhk mtoVb 

[0125] K»taa)a«a^aAaaBi4. z*\z % 

[0126] Kistaoaaa^aAaaiBtt, ^ 
[0127] K«gt<7>aaaTaAaaBi4, o. 2- 

3 Onm(7)flIJl$^LriN4Ci; A<»^ L < , 0. 2-2 
OC7)I]IJ?£3CLTIn££, i:<lc^^LLN 0 XffiffiCD^ 
a®^;±A«ja^(DflgJ5^, 0. 2nm*35fti. 3 0nm 

^is^r^rt, ia?-i±A0ateA<+»izie«s+L<f < 

[0128] Kistt^staa^aAUijjiBtt. a/^ 
mmut\ #ao>tt9iA«ift4iM44b¥KttiWH 

ifii»t*2fit»* % >-y»^tLt, *iai=x/<^ 
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>?*;£|::<J:*ilS, ftifti(0^-y^ KfcilL/c^ft 

fcK 2 h£SH>T, -5cX/<-;/$ »J 

>^;4lzJ;oT, *««^&AttiSfB£»jiM- 1> z 1 £ 

[0129] mmm?-;±Mmm£xs<v'? u >yaic 

<fc^rifitt4SS, *>W£2fxa)EE*>!i. 0. 1- 
^F;£t£#X, fciaJf , A r , N e , X e , K r 

/\ 0 <>£;tfXlZ>H3*_T, 1 ~ 9 9 £jg£-t5 

[0130] x/^* LTI*, RF«aR£;fil* 

tc^Jl;j£X/*-;/$ 'J DCX/W£ 'J 

CfcomtiitO. i - i OW/^^-tr>^y - h;KDiG[S 
A<»*L < , m%m&\tO. 5-1 Onm/» % £ < [-, 
1 - 5nm0t5SIA<»^LL^o 

[0 1 3.1 ] fllBIWOftffiaaii, 2 5~15 0°Cff/£ 

[0 13 2] *$§efl[-fc^T, tfiE L«Jft(*$»fiE-r 

£\ SraStSfr <t Si, G a A s , ZnS e> Z 

nS, GaP, I n Pfciftf&lf b*U *fcZ*L&0)8 

f$.Ltzmmimi*z>zttfv$& 0 stz&m&fatLT 

^ Mo, AL Pt s I r , A u , P d £<t*£ffll*<& 

y a l « t & * . ± Hits * iaatt s *r 

[0 133] ^37^Wt LT, h(DffifrZ>7J\stl 'J 

;u;foy:tf^x, Tt^waitf^x. t;us / WBStf^ 
x, v«j -ha^^^Kna ?xflj£a)t,at,tf$ li^o « 

[0 13 4] ££>|C S *?-(75*«lB^afll(7)Bfi^b£|»C 

*JHl*T. »±«*»»L«M-TS. S±#XI4. A 

0)l*±#X<D7k##:&ft(d\ 1 OOppm JUT, cfcy*?* 
L<I41 Oppm l^T, t#lil4lppm VLT V fo & Z t 
^LL^ 0 C0)7K»**»lcTI8*f*«lcftL\A< % iS£ 
0. 1 ppm 8ffiT*&*o 



[0 1 3 5] itlt«0)*t»£ LTI*. ±fBS*S^H^4 

[0136] »ih«i*. ^^-v—zm^rmzzmm 
lti*, msie-x, 2/ij*e-x, #7xt-x, # 

5X7T-f &*L, bf-X^A<« 

[0 13 7] y— 1* % ^to»jhffl«»#|cf IZJEA' 

+ l^fclt*X'<— y— (D$*»l±. *?£L<I40. 01 
~3 0wt%, cfcy»*L<(40. 1~5wt%T'&& 0 
[0 1 3 8] LTI4, S$Lfc}|fSgA<S 

[0139] ffiffiicfe^^;u^-fii^^ptt^^M^#t; 

• [0140] fe^^-flH-f^ ;^ b s 8 t-VX^U-<^ 
[0141] EL*T-»*4^ai*J6«fllA<*«l|X 

[0142] *fc. imft&mmn&vteft^mmzm 
i^xft?-?* ;u*-a)ftt3y nutta^o 

[0 14 3] ^StJESI^-f ;U^-fllli. E L^pt(7)7t$- 

f*. /W>y-. ft»4x»#4a) = o^c,^a 

[0 14 4] »3fe*r*4l4. S*^lcl4^5tffi^ilX^>!)<g5 
L J, n-^S >^^t^^ • ^ 'J Isls&it'&'fa • >7 - > 
^^b^fei - ft lfidtt3Rai%1b»M ■ x^'j;u^b^ia • 0 . 

7 U >£ib£fel^£ffllN;ftl£c*:^o 
[0 1 4 5] >y-tt % S*^[z^7t^^7tL^^ 
cfc 5^»*4^iM^<iia < , 7t MJ yy77-f- • epgij 
^T*US«ffl^/N w ^-->yA<aJ*-Scfc 7it^*L 

^fc, S*R±l^iE?L;iAffi«i:ffi-rStt®T*ff$/i6* 
*l4*§^, IE?L;iAm^ ( I TO, I ZO|) C7)/$BIB# 
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[0 14 7] **«©«EL^B, #I*_I4\ (*) 1 \Z 

j: 9 ksis 1 /iEfl.aA«a 2 /^mi 3 /sants 

*fc(*«ttfl4/IETLaAI*j31Jl5 a. Mi5b, « 

tz. sis 1 fluic«^aA««7 mzf&ztix^&m&m 

[oi4 8] SffiE Lfft^ii. S;jftSga^/\°;uxsgi(i$ 

-3 0V *I&T?$)& 0 
[0 14 9] 

14. 03 2 CiT^f J: 9 [z N tf^xfijg i .tic, IE?L;iAS 
«2-efcSiSBJa»«]II I TO : 1 OOnmi, jE?L;iA* 
E^3-efe^P t : 0. 5nm<tGe02 : I n203 

U/\>>^-^hi£ 8 5 : 1 5 mol%) 1 nmV 
Wl**:h4fc«jE?UiAfB4 t. TfSc7Mb 1 
vXf'JW 'J-L/>K3W*f-HU < TK<Bfl:2 T?;f£ 

StifcB&flWl 0 OnmC0^H^7tH5 TJ^b'J^O 
A: 0. *3nmCD*Rtji®^;iAJi6 7^y^Al:« 
*><2<*fS%^$ft*:flIJSA<2 0 OnmT'fc -SS^iAS 

«7 1 *<i«^iz«iH$nfc«as*-r*o 

[0 15 0] 
[ft: 1 5] 




IDE120 : >o*5Hj;U7'J- 
Ar : 7U-/MS CH 2 
R : Ntftg Cfl 3 <£ 



[0151] 
[IL16] 



Ar : 7U-JI/* CH 2 
R : B££ CH 3 « 

[0 15 2] C<D*«E L*^(7>«it*5**JH*MlCtt 

[0 15 3] tf % ±IS<7)IE?L;1A1I£2 A<Jf$fit*4xfc 

XLfc 0 *0)1k?t'—Z?>\ZX 1 1 0°CT?8B#^ia±^ — 
^^^to^ 0 ^(DI TOWSttCUV/03 i^SR-D 
fcSL e£5£Bl::3(AL«l*3£ 1 x i o4 PaJSTFSl?* 
SLf:, 

[0 15 4] #U\r. IE*L;±A£SS3±: Lt, P t £ 
EBlff, ^®il]££0. 0 Inm/sec T? 0 . 5nm/$ 
RLfco CKDt^OJftfrli, midE4. 6keV s «3R«t 2 
0 OmA <t L/to 

[0 15 5] »Ett^$«otc^*, HZGe 
02 : I n203 (8 5: 1 5 mol%) ftltSS 
JSfitl§£KI5 1 nm/SJS U IE?l;± AI & ftgtJSff 1 - 5 
nml^jSLfco C(7>B#0)jfe»f*. X/\°^^^Xlz 1 0% 
02/A r J±*j : 0. 1 5Pa, SAB* : 0. 

8W/cm2 , fi)clU~h : 0. OSnrnXsec Xfo-otz 0 

[0 15 6] ^bME^of:^^ ±f5ft: 1 5C0ft: 
SVnlzitl 6 0Mb£flj£- 3^m%:MU It, : 
0. Inm/sec t Lr****fi5 S«Kanj»aiz J: U 
Rll?1 0 Onm<D/SSiriSaLfco 

[0 15 7] ^^^b'J^OA^gttiJQ^ng 
»iSfi 0.01 nm/sec fc L XM^^XM 6 £HJ£ 0 . 
3nmO&£\zmmLtz 0 

[0 15 8] ££>|C, vy*v^AlCtB$2(*«%;gAD 
LT. ^gilSO. InmXsec £ L tl^;iAlg 7 £ 
flJ!2 0 0nm<0ffSfr^#Lfco M±<D±mX&®tE L 

[0 15 9] C3lj&tf)j2] fctt»ttffiH£3nmfc'LP t 
SO. 5nm<b£;b1±T 3. 5nmO)jE?U$Alf £ LfcJU^ 
I43M6«1 tHWcDflliltUfco 

[0 16 0] 3 D tffiM§4S MJx (8- 

;u) 7^5-^A (utf. a i q 3 tBSf) 

£BlflM OOnm-C*rtLfclsmi4SgJ6«2tra«<D«ift 

[0161] CXffifflU] Bl3l=iS"r«fc3l::, *¥«£IE?1 
;iAl5ad:Lt, N, N' -v7x-Jl/-N, N* - 
ex (3 ->^;u^x-;u) — i „ 1 ' - t'7i-;i/- 
4. 4' -v75> ( T P D <h B£"3~) flIJf2 0nm£. M 
ttiEft&AH4 £*tt*%H5 b<DPdI(z»ALfcl2mi4 
3tJ6«3 tH»fl)«iti: L^r 0 

[0 16 2] C$lffl5)iWiiI?Si0 2 : 3nm 
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tL. Ptl: 0. 5nm££;b-t±T 3. 5nm(DIE?L;iA 

mt Ltztmimfcm* tm$<nffimt Ltz 0 

[0 16 3] Ctt««1 ] fc«jEttaA»£fc«!K«»i 
iGe02 :In203 : 1 nmCD<?f «t L, Pt £JIJi£ 
Rlt«l^AI»IIMl £0«9«ifti:Lfc o 

[0 16 4] [tt««2] fc«IEftliAIB$fc«S;«Jfi; 
iGe02 : Ir>203 : 3 nmCD<^ £ Pt £ja/i£ 

[0 16 5] CJ±$x0iJ3] &«IEft;±AJi£lBt8;Sffif£ 
iGe02 : I r>203 : 3nm(DfrtL, P ttHJ 

[0 16 6] [Jtttfl4] fc*IEftaAli£Jfe«I««»t 
iGe02 : I n203 : 3nmCD<?*£L. P t 

[0 16 7] CJ£lft{H5] MljE?L3Aff$ftttfe1tJ| 
S i 02 :3nm<D<?><hU P t l^HI* 

[0 16 8] Cit«cff»j6] «t«IEfl.»AJli Lt, Pt 

e02 : I n203 £ 3 nm/SHI L , -&^i±T3. 5nmt 

Ltzu*utmmm2 tmmmmt Ltz a 

[0 16 9] [Jfc!60H7] ITO±[-Ge0 2 : I n 2 
03 IE?L£AlI£5fclc/&fiIU r<D&P t]f£ff*j$Lfc: 

[0170] zom+iz. ±mB±\z*mM£HtiL+& 

[0171] ±K38iS«1 -5j3cfetfJttt«|1 -70)& 
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